123
Introduction
In November 2004, a massive windfall caused by a storm destroyed 12 500 ha of the forest stands (LaricetoPiceetum) in the High Tatras. In July 2005, a wildfire scorched some 250 ha. Some parts were left unmanaged, but the bulk of the disturbed area (95 %) was extracted. These catastrophic disturbances have resulted in massive changes of vegetation, soil and microclimatic conditions within the windfall area. Nematodes have characteristics that allow them to be used as biological indicators (Bongers, 1990 , Wasilewska 1997 , Ferris et al., 2001 . Changes in ..... the ecosystem are reflected in the abundance of nematodes, diversity, species composition, proportion of different trophic groups and ecological indexes. The structure and composition of nematode fauna in forest soil have been studied in many countries (Armendariz et al., 1996 , Sohlenius & Boström, 2001 , Háněl 2003 and in Slovakia by Šály (1983) , Lišková et al. (2008) and Lišková (2008) . Distinct changes of composition of nematode communities in forest soil in relation to human disturbance have been documented by Romanenko et al. (1997) , Bloemers et al. (1997) ; after clear-cut by Sohlenius (1996 Sohlenius ( , 1997 Sohlenius ( , 2002 , Háněl (2004) ; in burned forest by Fenster et al. (2004) ; in managed forest by Bjørnlund et al. (2002) , Pavao-Zuckerman and Coleman (2007) and others. In this paper, the composition of the soil nematode fauna, the proportions of trophic groups, together with selected ecological indices were studied to evaluate impact of windfall and wildfire on nematode communities in the disturbed forest stands.
Material and methods
Investigations were carried out in four research plots (each of 100 ha) in the north part of the Slovak Republic in the High Tatras.
EXT -extracted forest; Danielov dom (49°07´N, 20°09´E), the locality destroyed by a windfall where fallen trees were cleared out. Dense grass and herbs covered the stand with dominating Calamagrostis villosa (Chaix ex Vill.) J. F. Gmel, Avenella flexuosa (L.) Parl. FIR -burnt forest; Tatranské Zruby (49°07´N, 20°11´E) the locality affected by fire, the fallen trees were partly extracted, the area is covered by a layer of ash, sparse vegetation with a dominance of Avenella flexuosa (L.), Calamagrostis villosa (Chaix ex Vill.) J. F. Gmel, Chamerion angustifolium (L.) Holub. NEX -non-extracted unmanaged forest; Tatranská Lomnica -Jamy (49°09´ N, 20°15´E) fallen trees have been left to natural succession. The undergrowth comparable with those in the intact forest but light-demanding species as Calamagrostis villosa are absent. The composition of plant communities on research plots was investigated by Šimonovičová et al. (2007) . More information about reasears plots are given in Table1 At each of the research plots, five stands (100 m 2 ) were selected for investigating the nematode communities. Sampling was carried out in June and October 2006. A total of 40 soil samples (four research plots, five stands at each plot, sampled twice a year) were collected at a depth of 10 cm. One a bulked sample consisted of five sub-samples collected at each stand in individual sampling dates. Nematodes were isolated from 100 g of mixed soil samples by the Baermann method (1917) , fixed in FAA and studied in permanent glycerine slides. Juveniles were identified to the genus level. Nematode species were allocated to trophic groups according to Yeates et al. (1993) . Community indices were calculated as Shannon Index H'spp calculated for species and H'gen calculated for genera (Shannon & Weaver, 1949) ; Maturity Index (MI) and Plant Parasite Index (PPI) proposed by Bongers (1990) ; PPI/MI (Bongers & Korthals, 1995) ; B/F (Wasilewska, 1997); Enrichment Index (EI) and Structure Index (SI) according to Ferris et al. (2001) with weightings of nematode taxa as suggested by the authors. The weightings for the taxa not included in the paper were derived from c-p values by Bongers (1990 
Results

Taxonomic evaluation
A total of 55 species from 36 genera, including unidentified juveniles listed as nematode sp. were identified ( Table  2 ). The most of identified species and genera (46 resp. 31) were found in EXT; and the least (38 resp. 28) in the NEX locality. The abundance of nematodes in soil samples varied from 89 to 963 in 100 g of soil and was significantly higher in the FIR (606 ± 208.4) compared to other localities. The least abundance of nematodes was observed in the REF locality (249 ± 116.1) ( Table 3 ). The majority of identified nematode species belonged to the orders Dorylaimida (16), Tylenchida (11), Araeolaimida and Rhabditida (both 8). Dominant species (Table  2) at all four plots were Acrobeloides nanus (10 -32 %) and Eudorylaimus silvaticus (6 -10 %). In addition to them, in the REF locality the species included Malenchus exiguus (12 %), Filenchus vulgaris and Tylencholaimus mirabilis (both 9 %), Plectus parietinus and Aphelenchoides composticola (both 6 %); in the EXT they included Paratylenchus microdorus (13 %), Teratocephalus terrestris (7 %) and P. parietinus (6 %); in the FIR Cephalobus persegnis (8 %), T. terrestris (7 %), F. vulgaris and P. parietinus (both 6 %); and in the NEX A. composticola and C. persegnis (both 7 %). 4.5 ± 4.3 1.81 2.7 ± 3.5 0.77 4.6 ± 4.9 0.76 3.1 ± 3.4 0.97 no significant differences in H'spp were observed. Shannon index for genera H'gen varied from 1.02 (EXT) to 2.75 (FIR) with significant differences in the EXT. Cluster analysis performed on species population densities ( Fig. 1 In the EXT and FIR, bacterial feeders were followed by omnivores with a higher proportion in the EXT (22 %), followed by the FIR (12 %) with a dominance of Eudorylaimus species. Differences between EXT and FIR were also found in plant parasites with higher proportions in EXT (13 %) caused by the dominance of the species Paratylenchus microdorus. The proportion of plant parasites in the FIR was only 1.5 %.
In the NEX, bacterial feeders were followed by fungal feeders, represented mainly by Aphelenchoides with a significantly higher proportion than those in the FIR. The following trophic group was root-fungal feeders with preponderance of Filenchus vulgaris. 
Discussion
The analysis of the soil nematode communities from the damaged forest stands in the High Tatras indicates that the nematode species may be rather sensitive to forest ecosystems disturbance. The results indicated great differences in species distribution, abundance, trophic groups and some ecological indexes. A total number of 55 nematode species was found. That is relatively low in comparison to 74 species found by Háněl (1996) in spruce forest of the Czech Republic or to 69 and 93 species reported by Popovici (1980) from two mountain spruce forests in the Romania. However, Šály et al. (1986) reported 48 species identified in spruce forest of the Slovak Republic. The great abundance of nematodes in the FIR and NEX localities was mostly due to Acrobeloides nanus, with a low c-p value, classified by Bongers (1990) as a colonizer or r-strategies. Háněl (2001) also referred to an increasing abundance of Acrobeloides and Aphelenchoides due to litter accumulation. Háněl (1996) reported that Filenchus, Acrobeloides and Eudorylaimus are usually predominating genera in the spruce forests of Central Europe. In our study, these genera were also present, but only at the reference plot. A rapid increase in abundance of Plectus longicaudatus and P. parietinus was observed in damaged research plots, especially in the FIR locality. Sohlenius (1997) obtained similar results in a clear-cut forest. On the other hand, the species Tylencholaimus mirabilis, Malenchus exiguus, Aglenchus agricola and Tylenchorhynchus sp. were less abundant in destroyed plots (EXT, FIR and NEX) . That is in contrast to results of Clausi and Vinciguerra (1999) who reported a higher increase of T. mirabilis in clear cut forests than in maturing forests. Sohlenius and Wasilewska (1984) noted that the presence or absence of genus Tylencholaimus was determined by the composition of mycoflora communities, which can be influenced by nutrient status of soil. In our study, bacterial feeders were the dominant trophic group in all research plots and were mainly represented by the genera Acrobeloides and Plectus. Rues & Funke (1995) also found a greater proportion of bacterial feeders in the spruce forest soil in the Ore Mountains than fungal feeders. On the other hand, Háněl (1996) referred to the most abundant root-fungal feeders in spruce forest at the Boubín Mount. Bacterial-feeding nematodes were the most abundant in the FIR. As reported by Gömöryová et al. (2008) a thick humus layer in this plot was completely burnt down so that the mineral nutrients were released in to the mineral A-horizon. Water and temperature regimes have changed as well; a soil directly subjected to a solar radiation and at least a temporary increase in moisture were beneficial for the soil micro-organisms. Wasilewska (1997) reported an increased abundance of bacterial feeders related to an increase in readily decomposable organic matter of plant origin (e.g. burnt grass, litter, compost) and with an expansion of microbial activity with supplies of nitrogen in the environment. The B/F ratio provides information on the dominant way in which the breakdown of organic matter proceeds with the participation of bacteria or fungi and B/F ratio increased in higher decomposition of organic matter (Wasilewska, 1997) . In our study, the B/F mean value was higher in the (Bongers et al., 1997) .
In conclusion, variable results for composition and structure of nematode communities reflect both the disturbance of forest soil and a method of control after windfall and wildfire. For a more comprehensive evaluation of changes in nematode communities, follow-up monitoring will be carried out in windfall-damaged forests of the High Tatras in the next periods.
